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Method and Arrangement for Detecting the Actuation 
of an Operator-Controlled Element 
Cross Reference to Related Application 

This application claims priority of German patent 
application no. 103 08 497.5, filed February 26, 2003, the entire 
content of which is incorporated herein by reference. 
Background of the Invention 

In motor vehicles having an automatic transmission, it is 
known that a kick-down function is needed in order to signalize a 
maximum acceleration command of the driver to the motor control. 
In vehicles having a speed limiting function, it is known to use 
an escape switch which, for dangerous situations, makes possible 
a rapid disablement of the speed limiting function and therefore 
makes possible reaching the maximum vehicle speed or vehicle 
acceleration. The kick-down function as well as the escape 
switch can be realized with the aid of the accelerator pedal in 
that the accelerator pedal is pressed through up to a stop. 
Accelerator pedals, which have no mechanical connection to the 
throttle flap or to an actuating element for adjusting the 
metering of fuel (for example, to an injection valve) , the 
kick-down function or the function of the escape switch can be 
electrically inquired of when a linear transducer or an angle 
transducer is arranged on the accelerator pedal in order to 
detect the degree of actuation of the accelerator pedal. The 
linear transducer or angle transducer can, for example, make use 
of a potentiometer. Here, it is problematic that, with time, 
because of bearing play of the accelerator pedal, deformations 
especially of plastic parts of the accelerator pedal and changes 
of the characteristic line of the sensor used for detecting the 



degree of actuation of the accelerator pedal, can shift, because 
of temperature drift and wear, the switch point of the 
accelerator pedal for the activation of the kick-down function or 
the function of the escape switch to another degree of actuation 
of the accelerator pedal. Alternatively/ for the detection of 
the kick-down function or the function of the escape switch, a 
mechanical switch can be used which is actuated when the 
accelerator pedal is floored down to the stop. 

Accordingly, various operator-controlled functions are 
realized by the accelerator pedal, namely, on the one hand, the 
input of a driver command torque, and on the other hand, the 
realization of the kick-down function or the function of the 
escape switch. These various operator-controlled functions are 
realized in dependence upon the degree of actuation of the 
accelerator pedal. As long as the accelerator pedal is not 
pressed to the stop, the operator-controlled function of the 
input of the driver command torque is realized. If the 
accelerator pedal is pressed through to the stop, then the 
kick-down function or the functi on of the escape switch is 
realized as the operator-controlled function. The accelerator 
pedal is actuated against a spring force. At least two of the 
degrees of actuation of the accelerator pedal are characterized 
by different spring constants. 
Summary of the Invention 

Compared to the above, the method of the invention and the 
arrangement of the invention afford the advantage that at least 
one of the operator-controlled functions of the 

operator-controlled element is detected in dependence upon the 
spring constant assigned to the instantaneous degree of 
actuation. In this way, a clear allocation of the signal of a 



sensor, which is used to detect the degree of actuation of the 
accelerator pedal, to the operator-controlled function, which is 
wanted by the driver, can be realized independently of the wear 
and the temperature drift of the sensor and independently of 
bearing play and the deformations, especially of plastic parts of 
the accelerator pedal, so that the operator-controlled function, 
which is wanted by the driver, is reliably detected and can be 
realized. 

It is especially advantageous, if the degree of actuation is 
detected by a sensor, when: a measurement signal is generated by 
the sensor in dependence upon the detected degree of actuation; a 
time -dependent trace of the measurement signal is determined; 
and, in dependence upon a slope of the time-dependent course of 
the measurement signal, the at least one operator-controlled 
function is detected. In this way, the spring constant, which is 
assigned to the instantaneous degree of actuation, and therefore 
the operator-controlled function, which is wanted by the driver, 
can be easily and reliably detected independently of bearing play 
and deformations, especially of plastic parts of the accelerator 
pedal and independently of wear and temperature drift of the 
sensor . 

A further advantage is provided when the at least one 
operator-controlled function is detected when the slope of the 
time -dependent course of the measurement signal lies in a 
pregiven region. In this way, the detection of the at least one 
operator-controlled function can be realized very easily, for 
example, via threshold value comparison. 

It is furthermore advantageous when the pregiven region is 
so selected that the time -dependent change of the measurement 
signal associated therewith is not achieved via actuation but via 



an automatic reset of the operator-controlled element. In this 
way, it is ensured that the operator-controlled function, which 
is to be detected with the aid of the threshold value, cannot be 
confused with an operator-controlled function for which the 
variation of the degree of actuation should lead to different 
input values, for example, a driver command torque, but not to a 
change of the operator-controlled function. 

This can be easily realized in that the automatic reset can 
be achieved via a virtually jump-shaped reduction of the spring 
force. 

When the virtually jump-shaped reduction of the spring force 
is effected via the spring constant, which is assigned to the at 
least one operator-controlled function, then the assignment of 
the at least one operator-controlled function to this spring 
constant is clear so that a defective detection of the at least 
one operator-controlled function is avoided. 

It is especially advantageous when an accelerator pedal of a 
motor vehicle is selected as an operator-controlled element and a 
kick-down function or an escape switch function is selected as at 
least one operator-controlled function to overcome an activated 
speed limiting. At least one degree of actuation of the 
accelerator pedal in the vicinity of a stop is assigned to the at 
least one operator-controlled function. In this way, a kick-down 
function or an escape switch function can be especially reliably 
detected so that the vehicle can rapidly react in the desired 
manner especially in a dangerous situation. 

A further advantage results when the at least one 
operator-controlled function is only detected when it is detected 
several times within a pregiven time interval. In this way, it 
is likewise ensured that a faulty detection of the at least one 



operator-controlled function is avoided. 
Brief Description of the Drawings 

The invention will now be described with reference to the 
drawings wherein: 

FIG. 1 is a function diagram for explaining the method of 
the invention and the arrangement of the invention; and, 

FIG. 2 is a diagram showing a sensor signal as a function of 
time for illustrating the method of the invention. 
Description of the Preferred Embodiments of the Invention 

In FIG. 1, reference numeral 15 identifies an arrangement of 
the invention for detecting an operator-controlled function 
activated via an operator-controlled element 1. The 
operator-controlled element 1 can, for example, be an accelerator 
pedal of a motor vehicle. Such an accelerator pedal 1 is usually 
actuated against a spring force. Several different degrees a of 
actuation can be adjusted depending upon how strongly or with 
what force the driver actuates the accelerator pedal 1. In this 
example, various operator-controlled functions of the accelerator 
pedal 1 are realized in dependence upon the degree a of 
actuation. A first operator-controlled function comprises 
inputting a driver command torque in dependence upon the 
actuating degree a of the accelerator pedal 1. A second 
operator-controlled function comprises a kick-down function for 
the case that the vehicle has an automatic transmission or 
comprises an escape switch function for the case that the motor 
vehicle has a speed limiting function. The second 
operator-controlled function is activated when the accelerator 
pedal 1 is actuated completely or at least up to the immediate 
vicinity of the stop 10. The second operator-controlled function 
is assigned therefore to an actuating degree of the accelerator 



pedal 1 which lies in a pregiven region in the vicinity of the 
stop 10. The arrangement 15 also includes a sensor 5 which, for 
example, can be configured as a potentiometer, and the actuating 
degree a of the accelerator pedal 1 is detected in a manner known 
per se. The sensor 5 converts the actuating degree a into a 
voltage value U and conducts this voltage value U to a detection 
unit 20. The detection unit 20 can be implemented as software 
and/or hardware in a motor control of the motor vehicle. The 
detection unit 2 0 includes a slope determination unit 25 to which 
the voltage value U from the sensor 5 is outputted. The slope 
determination unit 25 determines the slope dU(t)/dt of the 
time-dependent course of the received voltage values U(t) from 
the voltage values U(t) which are continuously received with the 
time t. The determined slope dU(t)/dt is then supplied to a 
comparator unit 30 of the detection unit 20. In addition, a 
threshold value S from a memory (not shown in FIG. 1) is, for 
example, supplied to the comparator unit 30. The threshold 
value S can alternatively also be stored in the comparator 
unit 30. The comparator unit 30 compares the supplied 
slope dU(t)/dt to the threshold value S. For the case that the 
slope dU(t)/dt exceeds the threshold value S, the comparator 
unit 30 detects the second operator-controlled function, namely, 
the kick-down function or the escape switch function as the 
operator-controlled function wanted by the driver. Otherwise, 
the comparator unit 30 detects the first operator-controlled 
function, namely, the conversion of the actuating degree a into a 
driver command torque as the operator-controlled function wanted 
by the driver. The detected first or second operator-controlled 
function is outputted by the comparator unit 30 in the form of a 
detection signal D. The detection signal D, in the case of the 



first operator-controlled function can, for example, have a low 
signal level of, for example, 3.7 volts and, in the case of the 
second operator-controlled function, a higher signal level of, 
for example, 4.2 volts. The detection signal D, depending upon 
the signal level, causes the motor control to realize the second 
operator-controlled function, namely, the kick-down function or 
the escape switch function, or the first operator-controlled 
function . 

As described, the actuation of the accelerator pedal 1 takes 
place against a spring force. In FIG. 2, the time-dependent 
course of the voltage values U, which are output ted by the 
sensor 5, are shown. Here, it is assumed that the driver presses 
the accelerator pedal 1 through with a constant force from a zero 
position according to FIG. 1, whereat the accelerator pedal 1 is 
not actuated, up to the stop 10. The course of the voltage U is 
always proportional to the degree of actuation a. For this 
reason, the voltage U increases up to a first time point tl at 
which a first actuating degree a 1 is reached, with a first 
slope SI. The spring force is to be overcome in accordance with 
a first spring constant up to the first actuating degree . When 
reaching the first actuating degree a 1# the spring force, which 
acts against the actuation of the accelerator pedal 1, is 
increased to a second spring constant, for example, by switching 
in an additional spring or with the aid of a snap disc or with 
the aid of a spring-loaded bearing or in another manner known per 
se. This leads to the situation that, with a continuing constant 
force for the actuation of the accelerator pedal 1, the actuating 
degree a and also the voltage U, which is proportional to the 
actuating degree a, increases over the time t at a second 
slope S2 which is less steep than the first slope SI. When 



reaching a second actuating degree a 2 of the accelerator pedal 1, 
which is greater than the first actuating degree c^, at a second 
time point t2 , which is after the first time point tl , the spring 
force, which acts against the actuation of the accelerator 
pedal 1, is guided virtually jump-like back to the first time 
constant. This relief of load is characterized by a third spring 
constant and takes place, for example, by a continuous removal of 
the additional spring or the snap disc or the spring- loaded 
bearing or in another manner known per se. The actuation 
degree a of the accelerator pedal 1 and, proportionally thereto, 
the voltage U increases in accordance with a third slope S3, 
which is steeper than the first slope SI, up to a third 
acceleration degree a 3 which is greater than the second 
acceleration degree a 2 and is reached at a third time point t3 
which follows the second time point t2 . Thereafter, the 
actuation degree a of the accelerator pedal 1 and the voltage U 
proportional thereto increases again in accordance with the 
slope SI up to the stop 10. If the stop 10 is already reached at 
the third time point t3 , then the slope dU(t)/dt is equal to zero 
from the third time point t3 on. At the third time point t3 , the 
accelerator pedal 1 is in the proximity, preferably in the direct 
proximity, of the stop 10. 

The relief of load of the spring force after the second time 
point t2 is effected by the third spring constant. The third 
spring constant is so selected that the third actuating degree a 3 
is reached faster than it could ever possibly be reached by the 
maximum exercisable force of the driver for actuating the 
accelerator pedal 1. Furthermore, the third spring constant is 
independent of ambient influences such as temperature or wear or 
contamination. For this reason, the third spring constant (in 
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contrast to the remaining spring constants) can be used for 
detecting an operator-controlled function of the accelerator 
pedal 1, in this example, the second operator-controlled 
function, whereby it is ensured that the second 

operator-controlled function is detected without fault. For this 
purpose, the pregiven threshold value S must be so selected that 
it is greater than the first threshold value SI and the second 
threshold value S2 as well as each slope, which is achievable by 
the driver up to exercising the maximum possible force for 
actuating the accelerator pedal 1, and less than the third 
slope S3 . The third slope S3 can be realized only via the 
virtually jump-like reduction of the spring force between the 
second time point t2 and the third time point t3 . Generally, it 
can be said that the second operator-controlled function is 
detected when the slope dU(t)/dt which is supplied to the 
comparator unit 30, lies in a pregiven range which is defined 
between a lower limit and an upper limit. The lower limit and 
the upper limit are stored in the comparator unit 3 0 or these 
limit values are supplied to the comparator unit 3 0 from a memory 
separate from the comparator unit 30. In the described 
embodiment, the region is already adequately defined by the 
threshold value S as lower limit. A slope dU(t)/dt, which lies 
outside of the pregiven region or below the threshold value S, 
leads to the detection of the first operator-controlled function. 

Even if the actuation degree a, which is assigned to the two 
operator-controlled functions, should change because of 
environmental influences such as wear or temperature drift of the 
characteristic line of the sensor 5 or because of bearing play or 
because of deformations especially of the plastic parts of the 
accelerator pedal 1, the third spring constant and therefore the 



third slope S3 remain constant independently of the 
above-mentioned influences and independently of the actuation of 
the accelerator pedal 1. For this reason, a possibility is given 
by the method of the invention and the arrangement of the 
invention to detect and to distinguish the two 

operator-controlled functions reliably and without fault during 
the entire service life of the accelerator pedal 1. This is 
especially important for the second operator-controlled function 
because it must be capable of being activated without fault in 
dangerous situations. Because of the virtually jump-like 
reduction of the spring force between the second time point t2 
and the third time point t3 , the driver can also perceive this 
force jump and therefore has a feedback as to the activation of 
the second operator-controlled function. 

Further measures for avoiding a malfunction of the second 
operator-controlled function can be achieved in that a check is 
repeatedly made between the second time point t2 and the third 
time point t3 as to whether the third slope S3 exceeds the 
pregiven threshold value. It can be provided that the second 
operator-controlled function is only detected when the third 
slope S3 exceeds the pregiven threshold value S with each of 
these tests. 

It is understood that the foregoing description is that of 
the preferred embodiments of the invention and that various 
changes and modifications may be made thereto without departing 
from the spirit and scope of the invention as defined in the 
appended claims. 



